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SIMPLE GEOMETRIC ALGORITHMS TO AID IN CLEARANCE MANAGEMENT
FOR ROBOTIC MECHANISMS
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L. D. Ray
J. D. Peticolas

Lockheed Engineering and Management Services Company, Inc.

ABSTRACT

For Robotic Mechanisms which are required to operate in quarters limi‘ed
by external structures, the problem of clearance is often of considerable
interest. In such cases it is possible to distinguish between "contact
prediction" and "minimum safe clearance management."

The advantage of the distinction is principally in the fact that the latter
may be quite simple and well suited to real-time calculation, whereas the
former may require more precision, sophistication, and computational
averhead.

This paper deals with the selection of global geometric shapes such as
lineg, planes, circles, spheres, cylinders, etc., and the associated com-
putational algorithms which provide relatively inexpensive estimates of
minimum spatial clearance for safe operations. The Space Shuttle, Remote
Manipulator System, and the Power Extension Package are used as an example.
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FIGURE 1.- CYLINORICAL-SHELL-TO-CYLINORICAL-SHELL LEARANCE.
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FIGURE 2.- CIRCLE-TO-PLANE CIRCULAR AREA CLEARANCE.
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FIGURE 4.- CIRCLE-TO-CIRCLE CLEARANCE.
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CLEARANCE MANAGEMENT MODEL CYLINDRICAL

ENCLOSURE OF SHUTTLE ORBITER.

FIGURE 6.-

FIGURE 5.- CYLINDRICAL VOLUME SYEPT BY POWER

EXTENSION PACKAGE DEPLOYED.
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